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T. Karlsson 
Division of Cardiology, Sahlgrenska University Hospital, GOteborg, Sweden 
Objectives: To evaluate the effect of different aspects of quality of life (QL) upon mortality during short- and long-term 
follow-up after coronary artery bypass grafting (CABG). 
Design: Prospective evaluation. 
Materials: Consecutive patients from western Sweden who during 3 years underwent CABG. 
Methods: They answered a questionnaire at the time of coronary angiography prior to CABG. Quality of life was 
measured with questions from the Nottingham Health Profile (NHP) part I. 
Results: In all, 1290 patients were included in the analyses. When accounting for various preoperative factors known to 
be independently associated with mortality the NHP question "I feel lonely" was found to be associated with mortality, 
both at 30 days (RR 2.61; 95% CI 1.15-5.95; p=O.02) and at 5 years (RR 1.78; 95% CI 1.17-2.71; p =0.007) after the 
operation. Thirteen per cent reported they felt lonely. At 5 years was, in addition, the statement "I have difficulty climbing 
stairs" also independently associated with mortality (RR 1.50; 95% CI 1.02-2.22; p =0.04). 
Conclusion: Among the 38 statements in NHP as a judgement ofQL prior to CABG, one of them, "I feel lonely" was 
independently associated with survival both at 30 days and 5 years after CABG. 
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Introduction 
Severe coronary artery disease can be successfully 
treated with coronary artery bypass grafting (CABG), 
with considerable improvement in terms of relief of 
angina pectoris. 1-3 Approximately three out of four 
patients are free from ischaemic events for at least 5 
years. 4
However, the risk of complications associated with 
the procedure is not neglectible. A few patients die in 
the early phase after CABG and for coronary as well 
as non-coronary easons the mortality during the sub- 
sequent years is substantial. 
Risk indicators for death after CABG have been 
described and consist mostly of somatic findings, such 
as age, sex, history of cardiovascular disease, myo- 
cardial function, extent of coronary artery disease, 
functional class and associated diseases. 
* Please address all correspondence to: J. Herlitz, Division of Car- 
diology, Sahlgrenska University Hospital, S-413 45 G6teborg, Swe- 
den. 
Beyond the scope of cardiovascular function and 
concomitant somatic diseases there are a wide variety 
of social, psychological nd behavioural factors that 
may affect he prognosis early as well as late after the 
operative procedure. Such factors have been almost 
entirely neglected in overall assessments of the back- 
ground for future events after CABG. 
In this study we have identified factors estimating 
quality of life (QL) at the time of coronary angiography 
prior to CABG, which were independently associated 
with mortality during short and/or long-term follow- 
up after CABG. 
Methods 
All patients who underwent CABG without con- 
comitant valve surgery at Sahlgrenska University Hos- 
pital and the Scandinavian Heart Center in G6teborg 
between June 1988 and June 1991 (n=2121) were 
approached with a questionnaire at the time of cor- 
onary angiography prior to the operation. These two 
hospitals constitute referral centres for CABG in west- 
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ern Sweden (1.6 million inhabitants). The study was 
approved by the Ethics Committee at GOteborg Uni- 
versity. 
Previous history 
All the patients were interviewed by a member of the 
research team prior to the operation. Information about 
previous history was collected from this interview and 
from the hospital medical records. 
Obesity. Obesity was defined as a body mass index 
(BMI) of >30 kg/m2. 5
Renalfunction. The formula which estimates creatinine 
clearance (Ccr) based on serum creatinine (Pcr) to des- 
cribe renal function was adapted from Cockcroft and 
Gault. 6 Ccr = (140-age) - wt/(Pcr" 72) for men and Ccr = 
(140-age). wt/(Pcr" 85) for women. 
Ccr is given in ml/min, age in years, weight in kg 
and Per in mg/dl. Renal dysfunction was defined as 
calculated Cc~ of <60 ml/min. 
Quality of life. The Nottingham Health Profile is divided 
into two parts. 7'8 Part I consists of 38 statements, which 
convey limitations of activity or aspects of distress in 
six dimensions: physical mobility, pain, sleep dis- 
turbances, lack of energy, social isolation and emo- 
tional reactions. Patients are required to indicate by 
a yes/no answer which of the problems they are 
experiencing at the time they complete the ques- 
tionnaire. 
Statistical Methods 
For comparisons between responders and non-re- 
sponders and between those who felt lonely and those 
who did not, Wilcoxon's rank sum test was used for 
continuous/ordered variables and Fisher's exact test 
for dichotomous variables. 
Univariate analysis of survival was performed using 
the log rank test. In the multivariate analysis of survival 
all quality of life variables with a univariate p value 
of below 0.05 were entered into a Cox proportional 
hazards regression model. A forward stepwise model- 
selection process, with all preoperative factors pre- 
viously identified as independent predictors of mor- 
tality included in every model, was used to identify 
quality of life risk factors of death. 
All p values are two-sided and in Tables 1 and 4 
they are given if below 0.05. 
Results 
In all, 2121 patients fulfilled the inclusion criteria, i.e. 
they underwent CABG without concomitant pro- 
cedures, during the study period. Of these patients, 
1290 (61%) answered the questionnaire prior to the 
operation. Among these, 1120 (87%) answered all the 
38 questions and 1251 (97%) answered at least 35 
questions. 
Among the 831 non-responders, 129 (16%) had their 
angiography performed prior to start of the survey. 
Thirty patients (4%) had their angiography performed 
the same day or the day before CABG. In 251 cases 
(30%) the patients did not receive the questionnaire 
due to administrative or technical reasons. The re- 
maining 421 patients (51% of non-responders) did not 
answer the questionnaire. The time between com- 
pletion of the questionnaire and operation performed 
was 127 + 100 days (mean + S.D.), with a median of 110 
days and a range of 1-502 days. 
Responders are compared with non-responders in 
Table 1. Responders differed significantly from non- 
responders having a higher frequency of angina pec- 
toris; however, they had less severe angina, less often 
renal dysfunction, less often previous percutaneous 
transluminal coronary angioplasty (PTCA) and a lower 
30-day mortality. 
Thirty-day Mortality 
Univariate analyses 
Table 2 shows the five questions in the NHP I ques- 
tionnaire with a p value less than 0.05 for association 
with mortality during the first 30 days after CABG. 
One of them (No. 3) reflects emotional reactions, two 
of them (Nos 2 and 24) pain, one (No. 35) physical 
mobility and one (No. 9) social isolation. 
Multivariate analyses 
When simultaneously considering the six preoperative 
factors previously identified as independent predictors 
of 30-day mortality in our study population (female 
sex, renal dysfunction, number of diseased vessels, 
proximal LAD stenosis, previous myocardial infarction 
and functional class), among the five items from the 
univariate analysis above, number 9, "I feel lonely", 
remained associated with 30-day mortality (Table 2). 
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Table 1. A comparison between responders and non-responders 
in terms of previous history and prognosis. 
Responders Non- p* 
n = 1290 responders 
n = 831 
Age, years; median 64 (32-86) 64 (32-81) 
(range) 
Female sex 229-18% 172-21% 
Angina pectoris 1267-98% 800-96% 0.007 
Functional class (7/3)** 
1 23- 2% 31- 4% 0.0001# 
2 148-12% 103-12% 
3 813-63% 394-48% 
4 299-23% 300-36% 
Duration of symptoms, 46 (1-360) 48 (1-360) 
years; median (range) 
(42/56) 
Previous MI (1/0) 767-60% 529-64% 
Congestive heart 187-15% 135-16% 
failure (1/1) 
Hypertension (0/4) 459-36% 314-38% 
Diabetes mellitus (0/2) 159-12% 107-13% 
Renal dysfunction 331-26% 254-31% 0.01 
(3/2) 
Cerebrovascular 108- 8% 69- 8% 
disease (0/1) 
Valvular disease 85- 7% 51- 6% 
Intermittent 169-13% 91-11% 
claudication (0/3) 
COPD on medication 42- 3% 35- 4% 
Obesity 174-13% 89-11% 
Current smoker (0/13) 158-12% 117-14% 
Previous PTCA (0/1) 47- 4% 63- 8% <0.0001 
Previous CABG 65- 5% 56- 7% 
Three vessel disease 833--67% 503-64% 
(46/46) 
Left main stenosis 264-21% 151-19% 
(46/46) 
Proximal LAD stenosis 671-54% 393-50% 
(46/46) 
LVEF <0.40 (80/80) 109- 9% 69- 9% 
30-day mortality 36- 2.8% 40- 4.8% 0.01 
5-year mortality 173-13.5% 133-16.2% 
* p value given if below 0.05. 
** Number of patients where information is missing (responders/ 
non-responders). 
# Refers to ordered distribution of functional class. 
MI = myocardial infarction, COPD = chronic obstructive pulmonary 
disease, PTCA =percutaneous transluminal coronary angioplasty, 
ABG=coronary artery bypass grafting, LAD=left anterior de- 
scending, LVEF=left ventricular ejection fraction. 
Five-year Mortality 
Univariate analyses 
Twelve questions from NHP I were found to be as- 
sociated with 5-year mortality following CABG, with 
a univariate p value below 0.05 (Table 3), reflecting 
emotional reactions (No. 31), sleep disturbances (No. 
5), lack of energy (Nos 1 and 26), pain (No. 2), physical 
mobility (Nos 11, 17, 18, 25, 27 and 35) and social 
isolation (No. 9). 
Multivariate analyses 
Eight preoperative factors have been identified as 
independent predictors of 5-year mortality after CABG 
in our study population. They are left ventricular 
ejection fraction, current smoking, age, congestive 
heart failure, diabetes, renal dysfunction, previous 
cerebrovascular disease and intermittent claudiction. 
When simultaneously considering these preoperative 
factors, of the 12 items with a p value below 0.05 in 
the univariate analysis, Nos 9, "I feel lonely", and 17, 
"I have difficulty climbing stairs" remained associated 
with 5-year mortality (Table 3). 
In Table 4, patients who reported that they felt lonely 
prior to CABG are compared with those who did 
not with regard to preoperative factors and outcome. 
Patients who felt lonely were more often females, they 
had more severe angina pectoris, they had diabetes 
and intermittent claudication more frequently, they 
were more frequently obese, and they smoked more 
frequently. Their mortality during the first 30 days 
after operation was almost wo and a half times that 
of patients who did not feel lonely and at 5 years' 
follow-up their mortality was 66% higher (Fig. 1). 
Discussion 
We found that patients who reported that they felt 
lonely prior to CABG had a mortality approximately 
twice as high as that for patients who did not, both at 
30 days and at 5 years after the operation. 
When considering pertinent preoperative factors, 
"feeling lonely" still remained associated with mor- 
tality both during short and long-term follow-up after 
CABG. The reasons behind the risk of feeling lonely 
are not clear. The risk seemed to be independent of
age and history of various diseases. 
As far as we know, the influence of psychosocial 
factors on the prognosis after CABG is scarcely evalu- 
ated as yet. However, after development of AMI "liv- 
ing alone" has been reported as an independent risk 
indicator for a recurrent cardiac event (either non-fatal 
AMI or cardiac death) during a mean follow-up of 
2.1 years. 9The risk associated with living alone was 
independent of age and broken marriage. 
This observation is in line with previous reports 
that a poor social network is associated with an un- 
explained several-fold increase in all-cause mortal- 
ity,10 i2 and also with an increased risk for cardiac 
death in a post-infarction population. 13
Welin and coworkers found in the general popu- 
lation an inverse relation between the number of per- 
sons in the household and all-cause mortality. 12In a 
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Table 2. Questions in NHP I associated with 30-day mortality*. 
No. No. Univariate analysis 
Yes No p RR 95% CI 
Multivariate analysis** 
p RR 95% CI 
2. I have pain at night 346 912 0.001 2.84 (1.46-5.51) N.S. 
3. I feel depressed 470 791 0.01 2.28 (1.16-4.44) N.S. 
9. I feel lonely 165 1105 0.02 2.36 (1.11-5.04) 0.02 2.61 
24. It hurts when standing 101 1173 0.007 2.97 (1.30-6.80) N.S. 
up 
35. I need help to walk 52 1212 0.001 4.16 (1.61-10.8) N.S. 
outdoors (e.g. something 
or someone to lean on) 
(1.15-5.95) 
* All items with a univariate p value below 0.05. 
** Stepwise selection procedure simultaneously considering sex, renal dysfunction, number of diseased 
vessels, proximal LAD stenosis, previous MI and functional class. 
N.S. p>0.05 for entering into the model. 
RR = risk ratio, CI = Confidence interval. 
Table 3. Questions in NHP I associated with 5-year mortality*. 
No. No. Univariate analysis Multivariate analysis** 
Yes No p RR 95% CI p RR 95% CI 
1. I always feel tired 519 754 0.01 1.45 (1.07-1.96) N.S. 
2. I have pain at night 346 912 0.05 1.38 (1.00-1.90) N.S. 
5. I take sleeping pills to 240 1018 0.03 1.46 (1.03-2.08) N.S. 
get some sleep 
9. I feel lonely 165 1105 0.009 1.66 (1.13-2.43) 0.007 1.78 
11. I have difficulty 280 995 0.01 1.51 (1.09-2.10) N.S. 
bending down 
17. I have difficulty 812 467 <0.001 1.79 (1.26-2.54) 0.04 1.50 
climbing stairs 
18. I have difficulty to 238 1035 0.02 1.49 (1.05-2.11) N.S. 
reach for something 
25. I have difficulty to 104 1174 0.007 1.83 (1.17-2.87) N.S. 
dress 
26. I manage very little 795 481 0.002 1.70 (1.21-2.38) N.S. 
27. I have difficulty 455 821 0.003 1.58 (1.16-2.13) N.S. 
standing any longer 
time 
31. My troubles keep me 130 1134 0.007 1.75 (1.16-2.64) N.S. 
awake at night 
35. I need help to walk 52 1212 0.006 2.18 (1.24--3.83) N.S. 
outdoors (e.g. 
something or someone 
to lean on) 
(1.17-2.71) 
(1.02-5.22) 
* All items with a univariate p value below 0.05. 
** Stepwise selection procedure simultaneously considering left ventricular ejection fraction, current 
smoker, age, congestive heart failure, diabetes, renal dysfunction, previous cerebrovascular disease and 
intermittent claudication. 
N.S. p>0.05 for entering into the model. 
RR=risk ratio, CI =Confidence interval. 
study of post-infarction patients, living with more than 
one person was not associated with a further risk 
reduction. 9 Other studies have demonstrated that vari- 
ous psychological factors are important predictors for 
a recurrency among patients with coronary artery 
disease. 14-17 
It should be kept in mind that "feeling lonely" is 
not the same as "living alone", even though one can 
expect some correlation between the two. Thus, in our 
study 45% of the patients who reported they felt lonely 
were married and/or not living alone. 
Feeling lonely is a variable that may change over 
time. However, among all survivors at 3 months, 1 
year and 2 years after the operation, 11% at each 
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Table 4. Characteristics and prognosis in relation to whether 
patients reported feeling lonely at time of coronary angiography 
prior to CABG. 
Feeling lonely 
Yes No p* 
n = 165 n = 1105 
Age, years; median 64 (32-81) 64 (35-86) 
(range) 
Female sex 48-29% 173-16% <0.0001 
Angina pectoris 161-98% 1086-98% 
Functional class (1/6)** 
1 4- 2% 19- 2% 0.03# 
2 17-10% 129-12% 
3 91-55% 710~5% 
4 52-32% 241-22% 
Duration of symptoms, 48 (1-300) 42 (1-360) 
months; median 
(range) (6/35) 
Previous MI (0/1) 106-64% 647-59% 
Congestive heart 22-13% 161-15% 
failure (0/1) 
Hypertension 60-36% 389-35% 
Diabetes mellitus 29-18% 128-12% 0.04 
Renal dysfunction 41-25% 281-25% 
(1/2) 
Cerebrovascular 16-10% 88- 8% 
disease 
Valvular disease 9- 5% 75- 7% 
Intermittent 29-18% 130-12% 0.04 
claudication 
COPD on medication 7- 4% 34- 3% 
Obesity 33-20% 136-12% 0.01 
Current smoker 33-20% 124-11% 0.002 
Previous PTCA 10- 6% 37- 3% 
Previous CABG 7- 4% 56- 5% 
Three vessel disease 104-65% 716-67% 
(5/39) 
Left main stenosis 27-17% 233-22% 
(5/39) 
Proximal LAD stenosis 80-50% 581-55% 
(5/39) 
LVEF <0.40 (4/75) 12- 7% 97- 9% 
30-day mortality 9- 5.5% 26- 2.4% 0.02 
5-year mortality 32-19.5% 136-12.3% 0.009 
* p value given if below 0.05. 
** Number of patients where information ismissing (feeling lonely/ 
not feeling lonely). 
# Refers to ordered istribution of functional class. 
MI = myocardial infarction, COPD = chronic obstructive pulmonary 
disease, PTCA=percutaneous transluminal coronary angioplasty, 
CABG =coronary artery bypass grafting, LAD =left anterior de- 
scending, LVEF=left ventricular ejection fraction. 
time point reported that they felt lonely, which might 
explain why feeling lonely remained as a risk factor 
also for the long-term prognosis. 
We do not know which factor or factors were re- 
sponsible for the mortality risk of feeling lonely. It 
may include items as simple as the unavailabil ity of 
quick medical assistance or as complex as a prepared 
neurohumoral  response to human contact. 18 
Feeling lonely might give rise to a chain of behavioral 
patterns that are harmful: uninhibited smoking (who 
cares?), disadvantageous eating habits (who cares?) 
which in turn can result in diabetes and hyper- 
l ipidaemia (the latter was not evaluated). Such com- 
plications might result in more symptoms of angina 
pectoris and claudication which both have negative 
effects on physical activity; all this adding up to a 
vicious circle. 
The statement "difficulty climbing stairs", which 
reflects an aspect of l imitation of physical mobility, 
was independently associated with long-term but not 
short-term survival. There is no obvious explanation 
to this observation. Such a statement might simply 
reflect either a more depressed myocardial  function 
or a more severe coronary artery disease. 
Limitations 
Only 61% of all patients who underwent CABG with- 
out concomitant procedures, less than half of those 
who died during 30 days'  follow-up, as well as only 
slightly more than half of those who died within 5 
years, participated in the evaluation, and responders 
differed from non-responders in several aspects, al- 
though differences were mostly minor. It is possible 
that a direct interview would have given further in- 
formation than evaluation with a questionnaire. Fur- 
thermore, since 38 variables were tested in the first 
univariate stage, one cannot rule out the risk of de- 
tecting risk factors by chance alone. 
Feeling lonely is indeed an abstract phenomenon. 
Various factors including emotions, perceptions, personal 
energies, social and personal functions including occupa- 
tion satisfaction are thus summarised in a single value. 
Furthermore, we do not know whether the feeling 
of loneliness was a product of patients' coronary artery 
disease or not. Thus, it might have been more accurate 
to break this global question in various items (eco- 
nomica l  familiar, personal  professional) in order to 
evaluate whether the patients were overcome by their 
personal problems. Thus, we do not know with cer- 
tainty that feelings of loneliness are valid as a risk 
factor for other diseases than coronary artery disease 
requiring CABG. 
Further examination by a psychiatrist might have 
given further information, which was not done. 
Furthermore, it is possible that a long waiting time 
per se resulted in more symptoms of loneliness. How-  
ever, the evaluation took place at the time of coronary 
angiography and the waiting time for CABG therefore 
should be of less importance. 
Implications 
Interventions against psychosocial factors might have a 
great potential for improving the prognosis in coronary 
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Fig. 1. Cumulative mortality during 5 years after CABG among patients feeling lonely and patients not feeling lonely at time of coronary 
angiography prior to CABG. Feeling lonely: ( - - )  yes (n = 165); ( - - - )  no (n = 1105). 
artery disease. However, more knowledge about the 
complex association between such factors and the 
development of coronary artery disease and its com- 
plications are required. 
Since as many as 13% reported that they felt lonely 
and the fact that such a statement seemed to be a risk 
indicator for mortality both during short and long- 
term follow-up, our data could form the basis for 
future intervention studies aiming at further limiting 
the mortality associated with CABG. Our results ug- 
gest that psychosocial factors should be further ex- 
plored among patients with coronary artery disease, 
regardless of whether they are candidates for coronary 
revascularisation. Such studies might more dearly 
delineate the association between the feeling of lone- 
liness and the prognosis particularly among patients 
undergoing CABG. 
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